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A NEW METHOD FOR SEPARATION OF FOSSIL
POLLEN FROM PEAT

anthocyanin
ury was st]]]
here antho
o the moni
anslocation.
sect-illjuren
, due to an
ll'bserva tions

By

Paleoecology, as any other type of resea.rch, has its encumbent diffI
culties. Chief among these is, no doubt, the fogging of truth by errors
introduced by methods. One of these difficulties in fossil pollen study is
the separation of the pollen grains without anatomical or numerical dis
tortion from the debris of plant remains in which they lie embedded.
Sears (6) says, "It is a safe rule to use the mildest treatment which will
completely loosen all pollen from the fioccules." This problem of tech
nique is as old as the study of fossil pollen, bu t we recognize introduced
errors more keenly as time goes on. Before presenting the new method
for separation of peat, it seems well to outline briefly the procedure in
the more common present methods and point out some of the errors they
introduce into the observations.
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Sears (6) summarizes the most common method thus: "A piece of
material not larger than 10 mm. in diameter is placed in a 10 per cent
solution of KOH and boiled down." Glycerine is then mixed with the
peat, some of which can then be transferred to a slide and mounted.
G. Ercltman amI H. Erdtman (4) call the alkali method "a rather
severe treatment," and claim a source of error is introduced by different
intensities of boiling to which the samples may be subjected. These
workers also present some fIgures showing that, "After a double hoHing
with alkali there is a decrease in the pine pollen frequency and an equally
marked increase in birch pollen. The frequencies of the other pollen are
not changed."
Potzger (5) objected to the use of potassiu m hydroxide for separation
of peat because of the apparent error introduced by distortion of the
pollen grains. In fact, most workers apologize more or less for the alkali
method for separation of pollen in fossil peat hecause of its severity. G.
Erdtman and H. Erdtman (4) recognize and admit this defect in the
method and oFfer a new method in its place. This new method, however,
seems even more severe than the old potassium hydroxide method, yet
loll

they recommend it especially for the treatment of peats having a low
pollen content. They describe the process thus:
"Sphagnum peat was mixed with cold 10 per cent sodium hydroxide
solution and stirred until a semiliquid mass was obtained. After a few
hours it was pressed through a metal net (meshes 4 mm.) in order to
remove coarse debris such as twigs, etc. After acidification with dilute
hydrochloric acid (1: 1) the peat was filtered with suction on a Buchner
funnel and washed with water until the filtrate gave only a weak test for
chlorine ions with silver nitrate. The peat was then spread on glass plates
and dried at a temperature slightly above room temperature. The dried
peat was carefully ground in a mortar and sifted (meshes 0.4 mm.). The
peat thus obtained was used as standard peat in our experiments."
The lignin and humic acid components were next destroyed by oxidiz
ing agents. "In a Petri dish, 0.2 g. standard peat were added to a mixture
of 8 cc. glacial acetic acid and 4.5 cc. sodium chlorate solution (100 g.
NaCl0 3 and 200 cc. distilled water). One cc. sulphuric acid (80 per cent)
was carefully added, drop by drop, and the Petri dish agitated to insure
a thorough mixing of the fluids. The whole was allowed to stand for
twelve hours at laboratory temperature, after which the solution was
diluted to about 40 cc. and the undissolved material collected by centri
fuging. The sediment was washed once or twice in the centrifuging tubes
with distilled water and again sedimented by centrifuging, then (to re
move the water) washed in the same way twice with acetone and twice
with ether (dried over calcium chloride). The sediment was then spread
out with a glass rod on the inner wall of the centrifuge tube and the re
maining ether evaporated by short heating on the waterbath."
The polysaccharide fraction of the peat was then subjected to hydrol
ysis. "The material was thoroughly mixed with sulphuric acid (1 cc.
or less of an 80 per cent solution) and was allowed to stand for three
hours, after which water was added and the solid residue collected by
centrifuging and thoroughly washed with distilled water as described
above. The water was then poured off and lactophenol (according to
Amann, phenol crystals (20 g.), lactic acid (20 g.), glycerine (40 g.),
aqua destillata (20 g.)) added up to a certain volume, e. g., 2 cc. Staining
was effected by adding a small drop of very dilute methylene blue. The
whole was mixed carefully and a certain quantity, e. g., 0.1 cc., trans
ferred to a counting chamber."
The purpose of the present paper is to present a simple method which
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will not involve expensive apparatus and which wiII separate the pollen
grains from the opaque colloidal mass surrounding them without any
distortion or breaking.
TECHNIQUE
From the center of the core of the peat borings a lump abou t the size
of a pea was removed with forceps and placed into a 10 cc. vial about
one-third full of 95 per cenJ alcohol. The mixture was vigorously stirred
with a small camel's-hair brush, care being taken not to press the peat
ag:ainst the glass. Mixtures stirred with a needle or a glass rod showed
a high percentage of crushed pollen grains, especially broken wings of
coniferous pollen, but these were infrequent when the brush was used. A
tiny drop of dilute aqueous methylene blue was added for staining. This
stains especially well the spores and pollen grains. The mixture was
stirred until the material had become greatly concentrated and most of
the alcohol had evaporated. Evaporation can be hastened by holding the
vial near an electric light or in a water bath. If the material was to be
held for later use, the vial was tightly stoppered. If the peat is allowed
to dry, it will adhere tightly to the sides of the vial. The larger floccllles
in which the pollen grains are embedded were now broken apart.
After the peat had been well separated by vigorous stirring, some of
the concentrated sediment was drawn out of the vial with a pipette and
placed in the center of a 22 mm. cover glass. To the sediment on the cover
glass a drop of 95 per cent alcohol was added. Then the mixture was
stirred with the tip of the brush until observation under the microscope
showed the pollen grains and the other particles in the smallest floc
cules pulled apart by the force of the alcoholic evaporation. If some
110CCllles were undissolved, more alcohol was added and the stirring re
peated. Any large pieces of stem or grit were removed with the forceps
or tip of the brush. The amount of concentrate taken should not be too
small to insure a large number of pollen grains per unit area. If the
pollen grains are infrequent, a larger amount of peat can be put into the
vial in the same amount of alcohol to increase the number of grains per
unit area.
After most of the alcohol had evaporated, but while the material was
still moist, a small drop of pure glycerine was added and mixed with the
sediment on the cover glass. Finally. the cover glass was inverted on a
slide to which enough glycerine had been added to mount the material.
143

Care must be taken not to spread the mixture on the cover glass to tbe
edge when stirring, and not to add too much glycerine or the pollen grains
will ooze out at the edges.
DISCUSSION
All worker.s in the field of fossil pollen recognize the fact that it is im
possible to obtain a pure mixture of pollen grains entirely separate from
the other materials with which they occur. But it is necessary and pos
sible to loosen the pollen grains from the colloidal masses in which they
lie embedded and to prepare a fairly homogeneous mixture in which all
particles are separate and distinct when viewed under the microscope.
To accomplish this without introducing sources of error means that pollen
grains must not be broken, distorted or strained out. Every time some of
the coarser debris is removed by straining through cotton or wire gauze,
many of the pollen grains are also removed, especially if straining occurs
before deflocculation. After cleflocculation, the more nearly spherical
and smoother grains would tend to pass through easier than rough and
knobby grains.
To identify the pollen of Abies, Picea and Pinus, the size of the wings
is a most important factor, hence any method which causes many wings
to be broken will introduce error on pollen representation. Observations
showed that the wings may be broken off even when the peat mixture
was stirred vigorously with a needle or a glass rod. Broken or fragmentary
grains make identification uncertain, thus giving the advantage to the
other pollen grains when the counts are made.
The author has not had the opportunity to work with the new method
described by Erdtman (4), but since even stirring with a glass rod re
sulted in many broken and distorted coniferous pollen, it appears that
such a vigorous procedure of separation would of necessity introduce a
serious error in a pollen spectrum.
A diversity of opinion exists as to the number of pollen grains to count
for trustworthy results. Sears (6) says it is not sound practice to base
estimates on COlltltS of less than 100 grains. Bowman (2) counted from
1,000 to 1,800. Lewis, Cocke and Patrick (3) claim that when the num
ber of species is large, a count of less than 1,000 grains is not recom
mended for accuracy, but that in most cases a count of 500 is reliable.
Potzger (5) found no appreciable differences in percentages between
counts of 100 and 200 grains.
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Barkley (1) made a mathematical study of the problcm and says:
"The conclusion is that little or no validity accrues from counting above
200 grains per slide. An increased validity would undoubtedly be ob
tained by averaging counts or samples from correlated layers in two or
more adjacent borings. No significant advantage was observed in count
ing under low power rather than under high power or vice versa."
The method presented in this paper was first tried on peat collected
by Potzger from Bryant's Bog, which is located near the southwest cor
ner of Douglas lake in Cheboygan county, Michigan. The peat is moist,
loosely packed and comparatively free from soil particles. The samples
for experimentation were taken from 2,3.5, 9 and 10 foot levels. The
9 and 10 foot levels show especially abundant coniferous pollen, and the
2 and 3.5 foot levels abundant Tilia pollen. Thus the effect of the method
of separation on two very different types of pollen could be studied. Com
plete deflocculation was obtained without distortion or injury to the
pollen grains and counts of 200 could easily be made from all slides
prepared.
Further experiments were tried on peat collected by Russell Artist
from Cedar Creek Bog, Anoka county, Minnesota, an alkaline lake type,
at depths of 4.5 and 10.5 feet, and from Vola Bog, Volo, Illinois, at depths
of 6.4 and 8.6 meters. The peat from Minnesota contained a large amount
of gritty material and was mixed with a marly clay, bu t deflocculation
was effected in every case
The successful deflocculation of various types of peat, especially those
mixed with an adhesive marly clay, leads the author to believe that the
method will work well with all types of peat. When peat shows a small
representation of pollen grains, deflocculation can well be followed by
centrifuging. However, each type of peat presents its own problems and
further experimentation will be necessary to determine whether or not the
method will need modifications.
The author wishes to thank Dr. J. E. Potzger for suggestir.g this prob·
lem and for many helpful hints given while the work was in progress.
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